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AMENDMENTS TO THE CLAIMS: 



\ 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



LISTING OF CLAIMS: 



Claim 1 {currently amended): A resonator comprising: 

a multi-layer substrate having an upper and lower surfacer and including at least 
two conductor layers which include at least two grounding conductor layers and a 
plurality of dielectric layers, one of the at least two grounding conductor layers being 
disposed on the lower surface of the multi-layer substrate; 

a strip line disposed between the at least two grounding conductor layers; 

a microstrip line disposed on the upper surface of said multi-layer substrate; and 

a through hole formed in said dielectric layers to connect said strip line to said 
microstrip line; wherein 

at le ast a portions of the one of the at least two conductor layers that is closest to 
said microstrip line and fac e s th e microstrip l i ne is are omitted; and 

one of the omitted portions is aligned with the through hole and another of the 
omitted portions is aligned with the microstrip line 

said microstrip l i ne defin e s a m i crostrip l ino resonator; 

at l e ast on e of sa i d p l urality of d ie l e ctric layers, at le ast on e of said at l e ast two 
ground i ng conductor l ay e rs and s a i d ctrip l i n e dofino a strip l i n e r e sonator; and 

a sing le r e sonator fs defined by said microstr i p l ine resonator and 6 aid strip li n e 
resonator . 

Claim 2 (currently amended): A resonator according to Claim 1, wherein said 
omitted p ortion of s ai d on e of the at l e ast two conductor - l ay e r s that i s omitt e d is 
dispos e d w i thin caid mult i l ayor substrato and aligned with th microstrip line is 
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arranged such that said grounding conductor layer disposed on the lower surface of 
said multilayer substrate faces said microstrip line. 



Claim 3 (currently amended): A resonator according to Claim 1 , wherein said 
omitted p ortions of said on e of th e a t le ast two conductor layers that is om i tt e d d e f i n e s 
define a n-openinqs in said one of the at least two conductor layers. 

Claim 4 (currently amended): A resonator according to Claim 3, wherein said 
openings fta shave one of a substantially rectangular shape and a substantially square 
shape. 

Claim 5 (original): A resonator according to Claim 1, wherein said strip line has a 
substantially U-shaped configuration. 

Claim 6 (original): A resonator according to Claim 1, wherein the resonator 
comprises only one said strip line. 



Claim 7 (original): A resonator according to Claim 1, wherein the resonator 
comprises only one said microstrip line. 



Claim 8 (currently amended): A resonator comprising: 

a multi-layer substrate having an upper and lower surfacer and including at least 
two conductor layers which include at least two grounding conductor layers and a 
plurality of dielectric layers, one of the at least two grounding conductor layers being 
disposed on the lower surface of the multi-layer substrate, and one of the at least two 
conductor layers that is closest to said microstrip line and fac e s th e m i cro s trip l i n e has 
afhopenings formed therein; 

a strip line disposed between the at least two grounding conductor layers; 
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a microstrip line disposed on the upper surface of said multi-layer substrate; and 

a through hole formed in said dielectric layers to connect said strip line to said 
microstrip line; wherein 

one of the openings is aligned with the through hole and another of the openings 
is aligned with the microstrip lin oo aid mioroctr i p li n e d e finos a m i crostrip l i no r e sonator, 

at le ast on e of said plura li ty of d ie l e ctric layers, at l east on e of sa i d at le ast two 
ground i ng conductor l ayers and sa i d strip li n e d e fin e a str i p l in e resonator; and 

a sing le resonator i s defined by sa i d m i crostrip l i no r e sonator and sa i d str i p l i ne 
r e sonator . 

Claim 9 (currently amended): A resonator according to Claim 8, wherein said 
opening aligned with the microstrip line is arranged such that said grounding conductor 
layer disposed on the lower surface of said multi-layer substrate faces said microstrip 
line. 

Claim 10 (currently amended): A resonator according to Claim 8, wherein said 
openings fras -have one of a substantially rectangular shape and a substantially square 
shape. 

Claim 1 1 (original): A resonator according to Claim 8, wherein said strip line has 
a substantially U-shaped configuration. 

Claim 12 (original): A resonator according to Claim 8, wherein the resonator 
comprises only one said strip line. 

Claim 13 (original): A resonator according to Claim 8, wherein the resonator 
comprises only one said microstrip line. 
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Claim 14 (currently amended): A voltage controlled oscillator comprising: 

a resonator including: 

a multi-layer substrate having an upper and lower surfacey and including 
at least two conductor layers which include at least two grounding conductor layers and 
a plurality of dielectric layers, one of the at least two grounding conductor layers being 
disposed on the lower surface of the multi-layer substrate; 




a strip line disposed between the at least two grounding conductor layers; 
a microstrip line disposed on the upper surface of said multi-layer 
substrate; and 

a through hole formed in said dielectric layers to connect said strip line to 
said microstrip line; 

wherein at le a s t - a -portions of the one of the at least two conductor layers 



that is closest to said microstrip line a nd f a ces the microstrip li n e i s a re omitted; 

one of the omitted portions is aligned with the through hole and another of 
omitted portions is aligned with the microstrip line s aid m i crostrip l i n e d e fin e s a 
m i crostr i p li n e r e sonator; 

a t le ast on e of sa i d p l ur al ity of di e lectr i c lay e rs v at le ast on e - o fr- sa i d- at-le a st 
two ground i ng conductor lay e rs and sa i d strip l i n e d e fin e a strip l in e r e sonator; and 

a s i ngle r e sonator i s d e fin e d by said m i crostrip li n e resonator and sa i d 
str i p l in e r es onator ; and 

a plurality of electronic component elements disposed on the upper surface of 
the multi-layer substrate and arranged to define a circuit. 

Claim 15 (original): The voltage controlled oscillator according to claim 14, 
wherein the plurality of the electronic component elements and the resonator are 
electrically connected to each other. 

Claim 16 (currently amended): The voltage controlled oscillator according to 
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claim 14, wherein said omitted p ortion aligned with the microstrip line o f ca i d ono of th e 
at le ast two conductor lay e r s that is omitt e d i s di s po c od w i th i n sa i d mult i layer substrat e 
afld-is arranged such that said grounding conductor layer disposed on the lower surface 
of said multi-layer substrate faces said microstrip line. 



Claim 17 (currently amended): The voltage controlled oscillator according to 
claim 14, wherein said omitted portions of said on e of th e at le ast two conductor l ay e rs 
foot i s om i tt e d d e fin e s define aa-openings in said one of the at least two conductor 
^ layers. 



Claim 18 (currently amended): The voltage controlled oscillator according to 
claim 17, wherein said openings has -have one of a substantially rectangular shape and 
a substantially square shape. 

Claim 19 (original): The voltage controlled oscillator according to claim 14, 
wherein said strip line has a substantially U-shaped configuration. 



Claim 20 (original): The voltage controlled oscillator according to claim 14, 
wherein the voltage controlled oscillator comprises only one said strip line. 



Claim 21 (original): The voltage controlled oscillator according to claim 14, 
wherein the voltage controlled oscillator comprises only one said microstrip line. 
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